Introduction
Tuberculosis (TB) is the third leading cause of death worldwide among women aged between 15 and 44 years and once infected, women of reproductive age are more susceptible to developing TB than men of the same age [1] . Tuberculous meningitis (TBM) accounts for about 8-14% of all cases of TB in Nigeria [2, 3] . Ninety-three percent of pregnancy-related TB was located in extra pulmonary sites, and the central nervous system was involved in 69% of cases in a meta-analysis of data from 1966 to 2002 [4] .
TBM is the most severe clinical presentation of tuberculosis, and it is associated with high morbidity and mortality, particularly in immunosuppressed patients [5] . Although there is no clinically identifiable immunosuppression during pregnancy, there is, however, an 'immune tolerant state' caused by a down-regulation of immune mechanisms during which opportunistic infections may occur [6] .
The diagnosis of TBM continues to be difficult as suggestive clinical features occur with widely variable frequencies. Fever, headache and meningeal signs as cardinal features are seen in 60-95%, 50-80% and 19-80% of cases, respectively, while focal neurologic deficits occur in 5-20% of cases [7, 8] . In immunosuppressed individuals, the classic triad of headache, fever and neck stiffness is present in only 15% of cases, while headache and fever are simultaneously seen in only 60% of cases [8] . It is important to note that diagnosis in pregnancy may even be more challenging as the complaints may initially be ascribed to non-specific symptoms associated with preg- 
Av ai la bl e at w w w . s c i e n c e di r e c t .c om Although the consensus case definition and scoring system [9] which utilizes clinical, laboratory and imaging parameters may be useful for diagnosis with about 95% sensitivity and 81% specificity, clinical features and cerebrospinal fluid (CSF) abnormalities alone usually determine the initiation of empirical treatment in routine clinical practice [10] . This report highlights the case of a pregnant HIV-negative woman with a three-month history of insidious headaches and fevers. She presented acutely at the gynaecology emergency unit because of features suggestive of urinary tract infection, and subsequently lost consciousness with associated focal neurological deficits. Early suspicion of TBM and institution of empirical anti-tuberculous therapy led to demonstrable improvement in her clinical state and the maintenance of fetal viability.
Case report
A 38-year-old housewife gravida-6 Para 5 +0 (5 alive) with estimated gestational age at presentation of 27 weeks was brought to the gynaecological emergency unit with a threemonth history of persistent throbbing frontal headaches associated with low grade fever. No history of neck stiffness, seizures, irrational speech, cough, weight loss and drenching night sweats or close contact with a known tuberculosis case. There was also a history of frequent passage of loose stools and dysuria associated with loin pain which began about 3 days prior to presentation. Her current and past obstetrical and gynaecological history was unremarkable and she was never diagnosed with TB in the past. She has not been on any regular medication other than multivitamins for her pregnancy, but admitted using short courses of medications dispensed over the counter and sometimes prescribed at some health facilities since she became ill. She does not smoke cigarettes, drink alcohol or use recreational drugs. I n t e r n a t i o n a l J o u r n a l o f M y c o b a c t e r i o l o g y 2 ( 2 0 1 3 ) 5 4 -5 7
On examination she was found to be febrile with an axillary temperature of 38°C, mildly pale, grade 2 digital clubbing, no significant lymphadenopathy and mild pitting ankle oedema bilaterally. Her pulse rate was 112 beats/min and blood pressure was 116/70 mmHg. She was conscious but lethargic and there were no signs of meningeal irritation or focal neurological deficit. Her respiratory rate was 30 cycles/min with vesicular breath sounds in all lung fields on auscultation. Abdominal examination revealed a full abdomen without areas of tenderness, organomegaly or ascites. She had a symphysis-fundal height of 26 cm and normal fetal heart sounds. The clinical diagnosis at presentation was urinary tract infection to rule out malaria, and samples were collected for investigations while the patient was commenced empirically on intramuscular Artemether and intravenous Augmentin.
On the third day of admission, the patient's conscious level rapidly deteriorated to a Glasgow Coma Score of 6/15 (E 2 M 3 V 1 ). She had also developed anisocoria, peri-orbital oedema with conjunctival suffusion, and signs of meningeal irritation. The patient was only able to move her left upper and lower limbs in response to painful stimuli. A clinical diagnosis of tuberculous meningitis with right-sided spastic hemiplegia was made and the patient was commenced on daily fixed dose combination of first line antituberculous therapy according to the national treatment guidelines: 600 mg Rifampicin, 300 mg Isoniazid, 1.2 g Pyrazinamide and 800 mg Ethambutol plus 50 mg pyridoxine and 0.4 mg/kg body weight/day dexamethasone which was tapered weekly.
The results of investigations revealed a negative HIV test, full blood count (FBC) showed leukocytosis of 33 · 10 6 /lL with relative lymphocytosis of 66%, hematocrit of 25%, platelet counts of 230 · 10 6 /lL with blood picture showing polychromasia, ovalocytosis, burr cells, reactive lymphocytes and left shift with neutrophilic toxic granulations. Her CD4+ count was 1715/lL while the electrolytes, urea and liver function results remained normal on repeated sampling.
The cerebrospinal fluid (CSF) had an opening pressure of 300 mm of water. The sample was clear and colorless. The CSF protein was 1.1 g/L and glucose was 2.1 mmol/L while the concurrent random blood glucose was 5.9 mmol/l. The CSF white and red cell counts were <5 cells/lL. Direct gram stain for bacteria and Ziehl-Neelsen stain for Acid Fast Bacilli (AFB) showed no organisms, and Indian ink stain for cryptococcal species revealed no encapsulated organisms. The CSF culture for bacteria yielded no growth after 48 h. Blood cultures were negative for any growth after 1st, 2nd and 3rd subculture on MacConkey, chocolate and sabouraud agar. There was no abnormality in the urine m/c/s, and the Rheumatoid factor and VDRL tests were both negative. Abdominal ultrasonography showed no abnormality with a normal singleton active fetus at 26 weeks gestational age with adequate liquor, and normal kidneys and urinary tract. Brain MRI revealed multiple fairly oval areas of low signal intensity on T1 W (Fig. 1) and high signal intensity on T2 W (Fig. 2) of varying sizes in the region of the basal ganglia, frontal lobes and parietal lobes while the post contrast image (Fig. 3) showed enhancing lesions in the left basal ganglia and the left internal capsule. However, the ventricles and basal cisterns are within normal limits.
Clinical improvement was observed with her temperature dropping to normal by the tenth day, gradual but full recovery of consciousness by the twentieth day and 4/5 power restored in the right limbs by the fortieth day of anti-tuberculous therapy. The patient's condition continued to improve despite the appearance of right-sided III and VII cranial nerve palsies that became obvious at the time of this report.
Discussion
While pregnancy has not been demonstrated to be a risk factor for tuberculosis, advancement of infection may be facilitated by the down-regulated Th1 lymphocyte surveillance that might contribute to an overall decline in immune function [11, 12] . Therefore, frequent and consecutive pregnancies, as was the case in this multi-gravida may promote reactivation of latent tuberculosis.
The diagnostic challenge of TBM may be accentuated in pregnancy as initial symptoms are usually constitutional and can easily be dismissed as due to pregnancy. The mean duration of presentation to hospital after onset of symptoms among unselected Nigerian patients is 3.7 weeks and neurological signs become apparent a few days to weeks after onset of symptoms [13] . This pregnant patient presented to us about 3 months after the onset of illness and developed abnormal neurology shortly afterwards. She apparently had ineffective intermittent treatments for her symptoms at several health posts and was thought to have either a urinary tract infection or malaria when she presented to our hospital.
In addition to the clinical features, the patient's laboratory and imaging results met the consensus case definition and scoring system [9] for TBM. Although she presented acutely with symptoms suggestive of a UTI accompanied by a left shift and neutrophil toxic granulation on blood film, the urine was sterile and without pyuria. Whether the acute event was an intercurrent UTI or due to tuberculosis dissemination may be difficult to disentangle, more so that she had already taken antibiotics before urine and blood samples were sent to the laboratory.
The patient's FBC result revealed a relative lymphocytosis of 66% and hematocrit of 25% in keeping with TBM. Although anaemia is associated with pregnancy in resource-limited settings, it also indicates poor general health, and it is frequently described in neurological diseases [14] . This patient also had a CSF protein of about three times the upper limit of normal at 1.1 g/l and a low CSF glucose at 2.1 mmol/l which was less than two-thirds of the blood glucose, but she did not have CSF pleocytosis as would be expected in TBM. The combination of CSF findings typical of TBM including pleocytosis (>5 cells/lL), increased protein levels (>45 mg/dL), and low glucose levels (<45 mg/dL) are not always seen [15] , as was the case in this patient. Although the sighting of AFB in the CSF allows for definite diagnosis and early initiation of therapy, AFBs were isolated in only 5-30% of Nigerian patients, and therefore not surprising that this patient's CSF was negative on the Ziehl-Neelsen stain of CSF sediment [13] .
The radiologic findings commonly seen in TBM are hydrocephalus and basal contrast enhancing exudates which occur in about 40% of adults [16] . Cerebral infarct is seen in only about 20% [16] of patients and result from a necrotising panarteritis with secondary thrombosis and vessel occlusion involving the small and medium-sized vessels in the brain. This patient had infarcts; the largest was at the basal ganglia and is in keeping with the occlusion of the small lenticulostriate arteries at the base of the brain. In direct contrast to a CSF pressure of 300 mm of H 2 O in this patient, there were no MRI findings consistent with tuberculomas or other space occupying lesions which may cause raised intracranial pressure.
In conclusion, the relationship between 'immune tolerant state' of pregnancy and TBM requires exploration, and a high index of suspicion for TBM even in those without obvious immunosuppression should be maintained by clinicians. In addition, early administration of anti-tuberculous drugs can improve patient outcome such that empirical therapy must not be delayed in severely sick patients who may present with atypical features of TBM.
